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CHAPTER 1     
INTRODUCTION     
1.1      Introduction   
          Over the past few years the electronics packaging industry has grown 
into full bloom. Communications devices such as cellular phones, the internet 
and computer are the main drivers responsible for the solid growth in 
electronics manufacturing in general and printed circuit board (PCB) assembly 
in particular. Several interconnection methods are utilized that includes wire 
bonding, tab bonding and the latest flip-chip interconnection. The flip chip 
interconnection has become one of the most important methods especially for 
high-density applications. The general function of these interconnection 
methods is to connect microelectronic components together to create an 
electrical flow.     
  Due to environmental considerations, the use of lead-free solders has 
become common in electronic packaging industry. Among various lead-free 
solders available, near-eutectic Sn-Ag-Cu alloys are considered the most 
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promising replacement for Sn-Pb solders, and are widely used as lead-free 
solutions for ball-grid-array (BGA) interconnects in the microelectronic 
packaging industry.  
          Reflow soldering is one of the most significant soldering methods used 
to produce solder joints. During reflow soldering, heat is introduced to the 
solders causing it to melt and occupy the surface finish layer. Due to the high 
temperature conditions, a reaction will usually occur between the solders and 
the surface finish layers. As a result, layers of intermetallic compounds 
deposits at the interface of the solder joints. Intermetallics are hard and brittle 
in nature and their presence will embrittle the solder joint.      
1.2     Objectives of Study   
          The primary objective of this research is to investigate the interfacial 
reactions between lead free solders (Sn-3.0Ag-0.5Cu, Sn-3.0Ag-0.5Cu-0.1Ni, 
Sn-3.0Ag-0.5Cu-0.05Ni, Sn-3.5Ag, Sn-0.75Cu) and Immersion Silver surface 
finish. The secondary objective of this research is to investigate the effect of 
thermal ageing on these interfacial reactions. In addition, the study is also 
aimed at evaluating the effect of doping elements in SAC solders on the 
intermetallic compounds formed.        
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1.3   Scope of Study   
        Solder joints in the present work are produced during reflow soldering 
between immersion silver as surface finish and lead free solders having 
diameter of around 500 m. After reflow soldering, ageing treatment of the 
solder joints is performed at 150°C for different durations: 250, 1000 and 2000 
hours. Characterization is done on the IMCs to determine their compositions 
and morphologies, and the IMC thickness for all specimens is also measured.     
1.4    Structure of Thesis   
         This thesis comprises seven chapters. The first chapter is the introduction. 
The objectives and scopes of this thesis are also clearly stated in this chapter. 
Chapter two to four are the literature review. Chapter two is a detailed 
introduction of electronic packaging. Chapter three discusses the different 
types of surface finish systems. In chapter four soldering basics, solder alloys, 
fluxes and soldering techniques are reviewed. Towards the end of chapter four, 
intermetallic compound formation at the interface of solder joints is also 
discussed.   
         In chapter five, a detailed experimental methodology is presented to give 
a better idea of how samples and specimens are prepared based on the most 
recommended procedures. Chapter six contains the results and discussion 
obtained from the experimental work. The final chapter, chapter seven, 
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includes a set of conclusions drawn based on the results and discussion 
conducted.  
